Transgenic mouse in vivo library of human Down syndrome critical region 1: association between DYRK1A overexpression, brain development abnormalities, and cell cycle protein alteration.
Down syndrome is the most frequent genetic cause of mental retardation, having an incidence of 1 in 700 live births. In the present study we used a transgenic mouse in vivo library consisting of 4 yeast artificial chromosome (YAC) transgenic mouse lines, each bearing a different fragment of the Down syndrome critical region 1 (DCR-1), implicated in brain abnormalities characterizing this pathology. The 152F7 fragment, in addition to genes also located on the other DCR-1 fragments, bears the DYRK1A gene, encoding for a serine-threonine kinase. The neurobehavioral analysis of these mouse lines showed that DYRK1A overexpressing 152F7 mice but not the other lines display learning impairment and hyperactivity during development. Additionally, 152F7 mice display increased brain weight and neuronal size. At a biochemical level we found DYRK1A overexpression associated with a development-dependent increase in phosphorylation of the transcription factor FKHR and with high levels of cyclin B1, suggesting for the first time in vivo a correlation between DYRK1A overexpression and cell cycle protein alteration. In addition, we found an altered phosphorylation of transcription factors of CREB family. Our findings support a role of DYRK1A overexpression in the neuronal abnormalities seen in Down syndrome and suggest that this pathology is linked to altered levels of proteins involved in the regulation of cell cycle.